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(57) ABSTRACT

There 1s provided electrical equipment which includes a
macro file storage portion to store a macro file for acquiring
log information under control of an operation system and log
information outside control of the operation system at a time
and a macro file executing portion to execute the macro file
stored 1n the macro file storage portion and record log infor-
mation obtained as a result of executing the macro file into a
removable external recording medium.
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ELECTRONIC EQUIPMENT AND LOG
OUTPUT METHOD

CROSS-REFERENCE TO RELAT
APPLICATION

T
»

The present application claims priority from Japanese
Patent Application JP No. 2007-260715 filed in the Japan

Patent Office on Oct. 4, 2007, the entire content of which 1s
incorporated herein by reference.

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to electronic equipment and a
log output method.

2. Description of the Related Art

In various kinds of recent electronic equipment such as
video equipment, audio equipment, recording and reproduc-
ing apparatus, communication apparatus and information
processing apparatus, particularly in electronic equipment
whose operation 1s controlled by a controller which 1s a buailt-
1n microcomputer/processor, 1t 1s effective to analyze log data
ol each operational task which functions on the microcom-
puter/processor 1n the event of malfunction or the like 1n order
to determine the cause of the malfunction.

SUMMARY OF THE INVENTION

In the event of malfunction of electronic equipment, 1t 1s
cificient for a maintenance service stail that conducts inspec-
tion and repairs to examine log data first 1n order to track
down the cause and considers how to deal with it. As a result
of examining log data, malfunction may be corrected in some
cases by telling a user what to do by telephone or email, for
example, without the need for the user to bring electronic
equipment. In light of this, 1n the case where malfunction
occurs 1n electronic equipment when it 1s used by a general
user, 1t 1s most preferred that the user retrieves log data and
presents 1t to a maintenance service staif.

However, 1t 1s very difficult for a user to remove the case of

clectronic equipment, connect a personal computer thereto,
retrieve log data and transmit 1t to a maintenance service staff.
Further, 1t may cause another malfunction that a user opens up
the case of electronic equipment, and therefore 1t 1s almost
impossible 1 practice. Accordingly, even when malfunction
1s actually minor enough to be corrected easily on the user
side 11 a user knows how to deal with 1t, a user needs to bring
clectronic equipment to a store with a maintenance service
stail. This bothers a user and causes a time loss until repair 1s
completed.

Further, even 1f a user has knowledge of retrieving log data,
the above work 1s very troublesome, and 1t 1s necessary to
install software for retrieving log data 1n the above work nto
a user’s own personal computer. Furthermore, 11 a knowl-
edgeable user or a maintenance service stail inputs an 1ncor-
rect command while performing the above work by connect-
ing a personal computer to electronic equipment, it may cause
a Turther failure 1n the electronic equipment.
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In order to address the above issue, there 1s a method of 60

retrieving log data by executing a command from a Web
browser through a network. However, the method 1s not appli-
cable to electronic equipment which has no network inter-
face.

Further, 11 malfunction is such that an electronic equipment
main body 1s hung up, the electronic equipment cannot be
controlled and a command 1s not executable at all. In such a
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case, it 1s extremely difficult to retrieve information for get-
ting such a symptom afterward.

In light of the foregoing, 1t 1s desirable to provide novel and
improved electronic equipment and log output method which
are capable of easily retrieving log data under or outside
control of an operation system by storing a macro file inside
a main body or into a removable external recording medium
and executing the stored macro file.

According to an embodiment of the present ivention,
there 1s provided electrical equipment which includes an
external recording medium inserting portion to which a
removable external recording medium 1s inserted, amacro file
storage portion to store a macro file for acquiring log infor-
mation under control of an operation system and log infor-
mation outside control of the operation system at a time, and
a macro file executing portion to execute the macro file stored
in the macro file storage portion and record log information
obtained as a result of executing the macro file into the exter-
nal recording medium 1nserted i1n the external recording
medium mserting portion.

In this configuration, a removable external recording
medium 1s inserted into the external recording medium insert-
ing portion, and a macro file for acquiring log information
under control of an operation system and log information
outside control of the operation system at a time 1s stored into
the macro {ile storage portion. Then, the macro file executing
portion executes the macro file which 1s stored 1n the macro
file storage portion, thereby recording log information that 1s
obtained as a result of executing the macro file into the exter-
nal recording medium which 1s inserted 1n the external
recording medium inserting portion. It 1s thereby possible to
casily acquire log data under and outside control of an opera-
tion system by storing a macro file inside a main body and
executing the stored macro file.

The log information outside control of the operation sys-
tem may be log information which 1s output as a result of
performing exceptional interrupt handling 1n a central pro-
cessing unit (CPU). It 1s thereby possible to acquire log data
which 1s output as a result of performing exceptional interrupt
handling 1n a CPU by storing a macro file inside a main body
and executing the stored macro file, so as to locate the cause
of malfunction of electrical equipment.

According to another embodiment of the present invention,
there 1s provided electrical equipment which includes an
external recording medium inserting portion to which a
removable external recording medium to store a macro file for
acquiring log information under control of an operation sys-
tem and log information outside control of the operation
system at a time 1s 1nserted, and a macro file executing portion
to execute the macro file stored 1n the external recording
medium and record log information obtained as a result of
executing the macro file 1into the external recording medium.

In this configuration, a removable external recording
medium to store a macro file for acquiring log information
under control of an operation system and log information
outside control of the operation system at a time 1s nserted
into the external recording medium inserting portion. Then,
the macro file executing portion executes the macro file which
1s stored 1n the external recording medium, thereby recording
log information that 1s obtained as a result of executing the
macro {ile into the external recording medium. It 1s thereby
possible to easily acquire log data under and outside control
ol an operation system by storing a macro {ile mnto a remov-
able external recording medium and executing the stored
macro file.

The log information outside control of the operation sys-
tem may be log information which 1s output as a result of
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performing exceptional mterrupt handling in a CPU. It 1s
thereby possible to acquire log data which 1s output as a result
of performing exceptional interrupt handling 1n a CPU by
storing a macro file into a removable external recording
medium and executing the stored macro {ile, so as to locate
the cause of malfunction of electrical equipment.

According to another embodiment of the present invention,
there 1s provided a log output method which includes the steps
of storing a macro {ile for acquiring log information under
control of an operation system and log information outside
control of the operation system at a time, and executing the
macro file stored 1n the storing step and recording log infor-
mation obtained as a result of executing the macro file into a
removable external recording medium.

According to another embodiment of the present invention,
there 1s provided a log output method which includes the steps
of storing a macro file for acquiring log information under
control of an operation system and log information outside
control of the operation system at a time into a removable
external recording medium, and executing the macro file
stored 1n the external recording medium and recording log
information obtained as a result of executing the macro file
into the external recording medium.

According to the embodiments of the present mnvention
described above, 1t 1s possible to provide novel and improved
clectronic equipment and log output method which are
capable of easily retrieving log data under and outside control
ol an operation system by storing a macro file inside a main
body or imto a removable external recording medium and
executing the stored macro file.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s an explanatory view showing the appearance of a
recording and reproducing apparatus 1 according to a first
embodiment of the present invention.

FIG. 2 1s an explanatory view showing the internal con-
figuration of the recording and reproducing apparatus 1
according to the first embodiment of the present invention.

FIG. 3 1s an explanatory view showing the functional con-
figuration of the recording and reproducing apparatus 1
according to the first embodiment of the present invention.

FI1G. 4 15 a flowchart showing a log output method using the
recording and reproducing apparatus 1 according to the first
embodiment of the present invention.

FIG. SA 1s an explanatory view showing an example of a
screen which 1s displayed on a display portion 10.

FIG. 5B 1s an explanatory view showing an example of a
screen which 1s displayed on the display portion 10.

FIG. 5C 1s an explanatory view showing an example of a
screen which 1s displayed on the display portion 10.

FIG. 5D 1s an explanatory view showing an example of a
screen which 1s displayed on the display portion 10.

FI1G. 6 15 a flowchart showing a log output method using the
recording and reproducing apparatus 1 according to a second
embodiment of the present invention.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Hereinafter, preferred embodiments of the present mven-
tion will be described 1n detail with reference to the appended
drawings. Note that, in this specification and the appended
drawings, structural elements that have substantially the same
function and structure are denoted with the same reference
numerals, and repeated explanation of these structural ele-
ments 15 omitted.
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First Embodiment

Electronic equipment according to a first embodiment of
the present ivention 1s described hereinafter. In the first
embodiment of the present invention, a recording and repro-
ducing apparatus 1s described as an example of electronic
equipment. FI1G. 1 1s an explanatory view showing the appear-
ance of a recording and reproducing apparatus 1 according to
the first embodiment of the present invention. The recording
and reproducing apparatus 1 according to the first embodi-
ment of the present invention 1s described hereinafter with
reference to FIG. 1.

The recording and reproducing apparatus 1 1s a portable
video editing apparatus for business use, which 1s assumed to
be used for editing a video that 1s shot by a television broad-
caster, a program producer and so on 1n a shooting site or the
like, for example. An optical disc, as an example of a record-
ing medium, may be inserted into the recording and repro-
ducing apparatus 1, so that the recording and reproducing
apparatus 1 performs editing or the like of video data which 1s
recorded on the optical disc.

Referring to FIG. 1, the recording and reproducing appa-
ratus 1 includes a disc inserting portion 12 into which an
optical disc 1s inserted. The recording and reproducing appa-
ratus 1 also includes a display portion 10 which displays a
video or the like that 1s reproduced from an optical disc. The
recording and reproducing apparatus 1 further includes vari-
ous kinds of operating pieces (e.g. an operating key, an oper-
ating dial etc.) as an operating portion 11 through which
various information or operation is input to the recording and
reproducing apparatus 1, and a slot 20 into which a removable
external recording medium such as a memory stick (trade-
mark) 1s mserted.

The recording and reproducing apparatus 1 according to
the first embodiment of the present invention 1s described in
the foregoing. In the following, the mternal configuration of
the recording and reproducing apparatus 1 according to the
first embodiment of the present invention 1s described.

FIG. 2 1s an explanatory view showing the internal con-
figuration of the recording and reproducing apparatus 1
according to the first embodiment of the present invention.
The internal configuration of the recording and reproducing
apparatus 1 according to the first embodiment of the present
invention 1s described heremnatiter with reference to FIG. 2.

Referring to FIG. 2, the recording and reproducing appa-
ratus 1 according to the first embodiment of the present inven-
tion 1ncludes a controller 2, a read only memory (ROM) 3, a
random access memory (RAM) 4, a flash memory 5, a record-
ing/reproducing portion 6, a video signal processing portion
7, a character generator 8, a display drive portion 9, a display
portion 10, an operating portion 11, a disc inserting portion
12, a serial input/output terminal 13, and a slot 20.

The controller 2 1s configured by a microcomputer which
includes a central processing unit (CPU), a memory area, an
interface, and so on, and performs overall control and pro-
cessing of the recording and reproducing apparatus 1 based
on a program. For example, the controller 2 controls opera-
tion according to an operation mput using the operating por-
tion 11, recording/reproducing operation on an optical disc D
which 1s iserted in the disc inserting portion 12, access
operation and so on.

For example, 1f a user gives a reproduction direction for the
optical disc D using the operating portion 11, the controller 2
directs the recording/reproducing portion 6 to reproduce data
on the optical disc D. Then, the recording/reproducing por-
tion 6 executes operations of accessing and reproducing the
optical disc D and supplies reproduced data which 1s obtained
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thereby to the video signal processing portion 7. The video
signal processing portion 7 performs video signal processing
on the supplied reproduced data (video data) according to
need and then supplies 1t to the character generator 8. In
normal reproduction mode, the controller 2 previously directs
the character generator 8 to output the video data as it 1s. The
video data which 1s output from the character generator 8 1s
supplied to the display drive portion 9, and the display drive
portion 9 drives and controls the display portion 10 based on
the video data. A video 1s thereby displayed based on the
video data which 1s reproduced from the optical disc D.

The ROM 3, the RAM 4 and the flash memory 5 are placed
inside the recording and reproducing apparatus 1 as memory
to which the controller 2 accesses. In the ROM 3, an operation
program of the controller 2, a program loader and so on are
stored. In the RAM 4, a data area and a task area for the
controller 2 to execute a program are temporarily secured.
The flash memory 3 1s a nonvolatile memory 1n which data 1s
rewritable and recorded data 1s retained even after power off.
In the flash memory 5, various calculation coelficients,
parameters to be used for a program and so on are stored, for
example.

The recording/reproducing portion 6 performs recording/
reproducing operation for the optical disc D which 1s mserted
in the disc mserting portion 12. The recording/reproducing
portion 6 includes elements for recording and reproducing,
data recorded on the optical disc D, such as an optical head, a
spindle motor, a servo circuit, a decoder for acquiring repro-
duced data, an encoder for generating recording data and so
on. Data which 1s reproduced from the inserted optical disc D
1s supplied from the recording/reproducing portion 6 to the
video signal processing portion 7. Data to be recorded onto
the optical disc D 1s 1input to the recording/reproducing por-
tion 6 from the video signal processing portion 7.

The video signal processing portion 7 receives video data
which 1s reproduced from the optical disc D by the recording/
reproducing portion 6 and can also receive video data from a
video input terminal Tvin. Further, the video signal process-
ing portion 7 can accept an mput of a video synchronizing
signal for synchronizing a video. The video signal processing
portion 7 performs various video signal processing (image
signal processing) on input video data. For example, the video
signal processing portion 7 performs video level adjustment
processing, chroma level adjustment processing, setup level
adjustment processing, chroma phase adjustment processing,
system phase adjustment processing, sync phase adjustment
processing and so on. The video signal processing portion 7
executes the above-described signal processing based on a set
value that 1s directed for each processing from the controller
2, which 1s described later. An output of the video signal
processing portion 7 1s supplied to a video output terminal
Tvout and also to the character generator 8.

The character generator 8 1s configured to superimpose
characters such as letters and i1cons which are generated
therein onto mput video data. For example, the character
generator 8 generates character data as graphical user inter-
tace (GUI) for a user to adjust a set value for various signal
processing which 1s performed 1n the signal processing por-
tion 7. Output data from the character generator 8 1s supplied
to the display drive portion 9.

The character generator 8 can superimpose character data
so that characters are displayed on top of a video (1mage)
which 1s displayed based on an output from the signal pro-
cessing portion 7. Alternatively, the character generator 8 can
generate 1mage data so that only characters are displayed.
Further, the character generator 8 can output an output from
the signal processing portion 7 as 1t 1s without superimposing,
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6

characters thereon. The character generator 8 switches
between those operations based on a direction from the con-
troller 2.

The display drive portion 9 drives display on the display
portion 10, which 1s a liquid crystal display or the like, based
on mput data from the character generator 8. Display 1is
thereby made on the display portion 10 based on an output
(video or image) ifrom the character generator 8.

The serial input/output terminal 13 1s a connection terminal
conforming to the RS232C standard, for example, which 1s
placed mside a case, and 1t 1s used for peculiar work such as
equipment maintenance, repair and so on.

The configuration of the recording and reproducing appa-
ratus 1 according to the first embodiment of the present inven-
tion 1s described 1n the foregoing. In the following, the func-
tional configuration of the recording and reproducing
apparatus 1 according to the first embodiment of the present
invention 1s described.

FIG. 3 1s an explanatory view to describe the functional
configuration of the recording and reproducing apparatus 1
according to the first embodiment of the present invention.
The functional configuration of the recording and reproduc-

ing apparatus 1 according to the first embodiment of the
present 1nvention 1s described hereinafter with reference to
FIG. 3.

FIG. 3 shows the functional configuration related to log
retrieval 1n the controller 2. In electronic equipment such as
the recording and reproducing apparatus 1, for example, the
controller 2 1s configured to include the configuration as
shown 1n FIG. 3 so as to retrieve a log of each operation task
in the controller 2 (microcomputer) by a removable external
recording medium which 1s mserted into the slot 20.

Referring to FIG. 3, the recording and reproducing appa-
ratus 1 according to the first embodiment of the present inven-
tion 1s configured so that a macro table 31, a log macro task
32, a serial input/output task 33, a console task 34, operation
tasks 35a, 355 and 35¢, an exception log read task 36, and a
log retrieval execution processing portion 37 function 1n the
controller 2.

When the log macro task 32 receives a log retrieval execu-
tion command from the log retrieval execution processing
portion 37, it recetves a macro file from the macro table 31,
analyzes and decomposes 1t 1nto a character string which the
console task 34 can interpret, and passes it to the serial input/
output task 33. Further, the log macro task 32 recetves an
ASCII string which 1s output from the seral input/output task
33 and stores it as log data. The stored log data 1s passed to a
memory stick 21 through the log retrieval execution process-
ing portion 37 1n response to a log retrieval request from the
log retrieval execution processing portion 37.

The seral input/output task 33 passes serial input data from
an external device which 1s connected to the serial mput/
output terminal 13 or data which 1s recetved from the log
macro task 32 to the console task 34. Further, the serial
input/output task 33 passes a character string for output (e.g.
American Standard Code {for information interchange
(ASCII)) which 1s supplied from the console task 34 to the
serial input/output terminal 13 or to the log macro task 32.

The console task 34 executes a function defined by each
operation task 335a, 356 and 35¢ according to a debug com-
mand string defined by each operation task, retrieves an
ASCII string as an output result, and passes 1t to the serial
input/output task 33. Further, the console task 34 retrieves a
log (exception log) of exception handling of the CPU 38
which 1s read out by the exception log read task 36 and passes
it to the serial mput/output task 33.
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Because log data 1s generally stored as binary data i the
operation tasks 35a, 356 and 35¢, the console task 34 converts
it 1into character data in ASCII codes, so that a maintenance
service stall who retrieves a log, for example, can examine the
contents of the log. Although FIG. 3 illustrates three opera-
tion tasks, the number of operation tasks 1s not limited thereto.

The operation tasks 33a, 356 and 35¢ are processing units
for performing various kinds of operation control of elec-
tronic equipment as the recording and reproducing apparatus
1, for example. Each of the operation tasks 354, 356 and 33¢
has log data as an activity log of each task, in the form of
binary data. The log data 1s an example of a log under control
ol an operation system which operates on the recording and
reproducing apparatus 1, and the contents of the log data can
be examined as an ASCII string by a debug command which
1s provided by the console task 34.

The exception log read task 36 retrieves a log (exception
log) of exception handling of the CPU 38, which 1s an
example of a log outside control of an operation system which
operates on the recording and reproducing apparatus 1. When
exception handling 1s performed 1n the CPU 38, exceptional
interrupt handling 1s executed. In the exceptional interrupt
handling, a program address where exception handling 1s
performed, a factor of exception handling, and an execution
state of the CPU 38 betore the occurrence of exception han-
dling 1n the case where exception handling 1s performed in the
CPU 38 are stored as an exception log into the flash memory
5. An exception log may be stored into the flash memory 35
alter being compressed 1n order to save the capacity.

The log retrieval execution processing portion 37 transmits
a log retrieval execution command to the log macro task 32
according to a log retrieval direction from a user through the
operating portion 11.

In this embodiment, the configuration of FIG. 3 1s included
in the recording and reproducing apparatus 1, so that a log
inside the recording and reproducing apparatus 1 can be
recorded into the memory stick 21.

The functional configuration of the recording and repro-
ducing apparatus 1 according to the first embodiment of the
present mnvention 1s described in the foregoing. In the follow-
ing, a log output method using the recording and reproducing
apparatus 1 according to the first embodiment of the present
invention 1s described.

FI1G. 4 1s a flowchart showing a log output method using the
recording and reproducing apparatus 1 according to the first
embodiment of the present invention. The log output method
using the recording and reproducing apparatus 1 according to
the first embodiment of the present ivention i1s described
hereinafter with reference to FIG. 4.

First, a direction to execute log retrieval processing 1s made
by a user through the operating portion 11 (step S102). In
response to the log retrieval processing execution direction,
the log retrieval execution processing portion 37 transmits a
log retrieval execution command to the log macro task 32, and
the macro table 31 sends a macro table for retrieving a log to
the log macro task 32 (step S104).

FIGS. 5A to 5C are explanatory views showing examples
of screens which are displayed on the display portion 10 for a
user to perform log retrieval processing using the recording
and reproducing apparatus 1 according to the first embodi-
ment of the present invention. FIG. SA 1s an example of a
maintenance menu of the recording and reproducing appara-
tus 1. A user first selects “SERVICE SUPPORT™ to perform
log retrieval processing. Upon selection of “SERVICE SUP-
PORT”, the screen changes to the one as shown 1 FIG. 5B.
On the screen as shown 1n FIG. 5B, the user selects “MACRO

LOG” to perform log retrieval processing using a macro table.
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Upon selection of “MACRO LOG”, the screen changes to the
one as shown 1n FIG. 5C. On the screen as shown 1n FIG. 5C,
the user selects “MEMORY STICK WRITE” to perform log
retrieval processing using a macro table which 1s built 1n the
recording and reproducing apparatus 1 and records a log file
into the memory stick 21.

After recerving the log retrieval execution command and
the macro table, the log macro task 32 notifies the log retrieval
execution processing portion 37 that retrieval 1s completed
(step S106), executes analysis of the macro table which 1s
transmitted from the macro table 31 to the log macro task 32,
and converts 1t 1nto a character string which the console task
34 can interpret (step S108). Then, the log macro task 32
performs processing of sequentially capturing log data of
cach of the operation tasks 35a, 355 and 35¢ and an exception
log which 1s read out by the exception log read task 36 as a log
retrieval operation according to the macro file.

Specifically, 1n this processing, the log macro task 32
passes a logretrieval request for the exception log read task 36
to the serial input/output task 33 (step S110). Recerving the
log retrieval request from the log macro task 32, the serial
input/output task 33 passes the log retrieval request to the
console task 34 (step S112). Then, the console task 34 passes
the log retrieval request to the exception log read task 36 (step
S114).

Recetving the log retrieval request, the exception log read
task 36 reads out an exception log which 1s recorded in the
flash memory 5, converts 1t into ASCII data and obtains
exception log data (step S116). Then, the exception log read
task 36 passes the exception log data which 1s read out from
the flash memory 5 to the console task 34 (step S118).

Receiving the exception log data, the console task 34
passes the exception log data to the serial input/output task 33
(step S120). Then, the serial input/output task 33 passes the
received exception log data to the log macro task 32 (step
S122), and the log macro task 32 stores the received exception
log data 1nto a log file, which 1s recorded into the memory
stick 21 afterward (step S124).

After completing the storage of the exception log data,
processing of retrieving log data of each operation task starts
subsequently. The log macro task 32 passes a log retrieval
request for the operation tasks 35a, 356 and 35c¢ to the serial
input/output task 33 (step S126). Recerving the log retrieval
request from the log macro task 32, the serial input/output
task 33 passes the log retrieval request to the console task 34
(step S128). Then, the console task 34 passes the log retrieval
request to the operation tasks 35a, 356 and 35¢ (step S130).

Receiving the log retrieval request, the operation tasks 334,
35b and 35¢ convert log data into ASCII data (step S132), and
the console task 34 recerves the converted log data (step
S134). In this embodiment, the console task 34 executes a
function defined by each operation task 35a, 3556, 35¢ accord-
ing to a debug command string defined by each operation
task. Then, the console task 34 retrieves log data which 1s
stored 1n the form of binary codes 1n the operation tasks 354,
3556 and 35¢ as log data 1n the form of ASCII codes.

Recerving the log data of the operation tasks 35a, 355 and
35¢, the console task 34 passes the log data to the serial
input/output task 33 (step S136). Then, the seral input/output
task 33 passes the received log data to the log macro task 32
(step S138), and the log macro task 32 stores the recerved log
data into the log file, which 1s recorded into the memory stick
21 afterward (step S140).

After storing the exception log data and the log data into the
log file, the log macro task 32 notifies the log retrieval execu-
tion processing portion 37 that macro file analysis 1s com-
pleted (step S142). In addition to the notification of comple-
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tion of macro file analysis, the log macro task 32 passes the
log file which 1s generated as a result of analyzing the macro
file to the log retrieval execution processing portion 37.
Receiving the notification of completion of macro file analy-
s1s, the log retrieval execution processing portion 37 writes
the log file into the memory stick 21 (step S144). After com-
pleting writing ol the log file, the memory stick 21 notifies the
log retrieval execution processing portion 37 that writing 1s
completed (step S146).

In the above operation, the log data of the operation tasks
35a, 35b and 35¢ of the recording and reproducing apparatus
1 and the exception log data recorded 1n the flash memory 5
are recorded into the memory stick 21 which 1s inserted 1n the
slot 20. By examining the log data which 1s recorded 1n the
memory stick 21, a service stailf who handles the maintenance
ol the recording and reproducing apparatus 1 can locate the
cause of malfunction without the need for the recording and
reproducing apparatus 1 to be brought 1n.

Second Embodiment

In the first embodiment of the present invention, a log file
1s stored 1into the memory stick 21 which 1s inserted 1n the slot
20 by executing a macro table that 1s built in the recording and
reproducing apparatus 1. In a second embodiment of the
present invention, a recording and reproducing apparatus
which stores a log file into a memory stick by previously
storing a macro table into a memory stick to be inserted 1nto
the slot 20 and executing the macro table that 1s stored in the
memory stick 1s described.

The appearance and the configuration of the recording and
reproducing apparatus 1 according to the second embodiment
of the present invention are the same as the recording and
reproducing apparatus 1 according to the first embodiment of
the present mvention, and therefore detailed description of
those 1s omitted. The operation of the recording and repro-
ducing apparatus 1 according to the second embodiment of
the present invention 1s described herembelow.

FIG. 6 1s a flowchart showing a log output method using the
recording and reproducing apparatus 1 according to the sec-
ond embodiment of the present invention. The log output
method using the recording and reproducing apparatus 1
according to the second embodiment of the present invention
1s described hereinafter with reference to FIG. 6.

First, a direction to execute log retrieval processing using a
macro table which 1s recorded 1n the memory stick 21 that 1s
inserted in the slot 20 1s made by a user through the operating
portion 11 (step S201). When the log retrieval processing,
execution direction 1s made, the log retrieval execution pro-
cessing portion 37 receives the execution direction and makes
a request for reading the macro table to the memory stick 21
(step S202). Then, the log retrieval execution processing por-
tion 37 reads out the macro table which 1s stored in the
memory stick 21 (step S203).

FIG. 5D 1s an explanatory view showing an example of a
screen which 1s displayed on the display portion 10 for a user
to perform log retrieval processing using the recording and
reproducing apparatus 1 according to the second embodiment
of the present mnvention. When the screen changes to the one
as shown in FIG. 5C described earlier, a user selects
“MACRO TABLE IN MS” to perform log retrieval process-
ing using the macro table which 1s stored in the memory stick
21 and record a log file into the memory stick 21.

Next, the log retrieval execution processing portion 37
transmits a log retrieval execution command to the log macro
task 32, and also transmits the macro table for retrieving a log,
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which 1s read out from the memory stick 21 1n the step S203,
to the log macro task 32 (step S204).

After that, log retrieval 1s performed 1n the same manner as
the log retrieval method according to the first embodiment of
the invention. Specifically, recerving the log retrieval execu-
tion command and the macro table, the log macro task 32
notifies the log retrieval execution processing portion 37 that
retrieval 1s completed (step S206), executes analysis of the
macro table which 1s read out from the log retrieval execution
processing portion 37 to the log macro task 32, and converts
it into a character string which the console task 34 can inter-
pret (step S208). Then, the log macro task 32 performs pro-
cessing ol sequentially capturing log data of each of the
operation tasks 35a, 355 and 35¢ and an exception log which
1s read out by the exception log read task 36 as a log retrieval
operation according to the macro file.

Specifically, 1n this processing, the log macro task 32
passes a log retrieval request for the exception log read task 36
to the serial mput/output task 33 (step S210). Recerving the
log retrieval request from the log macro task 32, the serial
input/output task 33 passes the log retrieval request to the
console task 34 (step S212). Then, the console task 34 passes
the log retrieval request to the exception log read task 36 (step
S214).

Receiving the log retrieval request, the exception log read
task 36 reads out an exception log which i1s recorded 1n the
flash memory 5, converts 1t into ASCII data and obtains
exception log data (step S216). Then, the exception log read
task 36 passes the exception log data which 1s read out from
the flash memory 5 to the console task 34 (step S218).

Receiving the exception log data, the console task 34
passes the exception log data to the serial input/output task 33
(step S220). Then, the senal input/output task 33 passes the
received exception log data to the log macro task 32 (step
S5222), and the log macro task 32 stores the received exception
log data 1nto a log file, which 1s recorded into the memory
stick 21 afterward (step S224).

After completing the storage of the exception log data,
processing of retrieving log data of each operation task starts
subsequently. The log macro task 32 passes a log retrieval
request for the operation tasks 35a, 356 and 35c¢ to the serial
input/output task 33 (step S226). Recerving the log retrieval
request from the log macro task 32, the serial input/output
task 33 passes the log retrieval request to the console task 34
(step S228). Then, the console task 34 passes the log retrieval
request to the operation tasks 35a, 356 and 35¢ (step S230).

Receiving the log retrieval request, the operation tasks 334,
3556 and 35¢ convert log data into ASCII data (step S232), and
the console task 34 recerves the converted log data (step
S234). In this embodiment, the console task 34 executes a
function defined by each operation task 35a, 3556, 35¢ accord-
ing to a debug command string defined by each operation
task. Then, the console task 34 retrieves log data which 1s
stored 1n the form of binary codes 1n the operation tasks 354,
3556 and 35¢ as log data 1n the form of ASCII codes.

Recerving the log data of the operation tasks 35a, 355 and
35¢, the console task 34 passes the log data to the serial
input/output task 33 (step S236). Then, the serial input/output
task 33 passes the received log data to the log macro task 32
(step S238), and the log macro task 32 stores the recerved log
data 1nto a log file, which is recorded 1n the memory stick 21
alterward (step S240).

After storing the exception log data and the log data into the
log file, the log macro task 32 notifies the log retrieval execu-
tion processing portion 37 that macro file analysis 1s com-
pleted (step S242). In addition to the notification of comple-
tion of macro file analysis, the log macro task 32 passes the
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log file which 1s generated as a result of analyzing the macro
file to the log retrieval execution processing portion 37.
Receiving the notification of completion of macro file analy-

s1s, the log retrieval execution processing portion 37 writes
the log file into the memory stick 21 (step S244). After com-
pleting writing of the log file, the memory stick 21 notifies the
log retrieval execution processing portion 37 that writing 1s
completed (step S246).

In the above operation, the log data of the operation tasks
35a, 35b and 35¢ of the recording and reproducing apparatus
1 and the exception log data recorded in the flash memory 5
are recorded 1nto the memory stick 21 which 1s inserted in the
slot 20. By examining the log data which 1s recorded 1n the
memory stick 21, a service stail who handles the maintenance
of the recording and reproducing apparatus 1 can locate the
cause of malfunction without the need for the recording and
reproducing apparatus 1 to be brought 1n.

Further, according to this embodiment, by storing a cus-
tomized macro table into the memory stick 21, inserting the
memory stick 21 which stores the macro table into the slot 20
and executing the macro table which 1s stored in the memory
stick 21, 1t 1s possible to retrieve desired log data, 1n addition
to log data which 1s obtained as a result of executing a macro
table that 1s built in the recording and reproducing apparatus
1.

Although the recording and reproducing apparatus 1 1s
described as an example of electronic equipment in the
above-described embodiments, the present invention may be
widely applied to other electronic equipment. For example, it
1s applicable to a wide variety of electronic equipment such as
audio equipment, video equipment, recording and reproduc-
ing apparatus, communication apparatus, information pro-
cessing apparatus, and household electrical appliance. Par-
ticularly, the present invention 1s suitable for electronic
equipment whose operation 1s controlled by a controller that
1s a built-in microcomputer/processor, which 1s equipment
that stores log data, to which an external recording medium
such as a memory stick can be nserted.

Although a preferred embodiment of the present invention
1s described 1n the foregoing with reference to the drawings,
the present invention 1s not limited thereto. It should be under-
stood by those skilled 1n the art that various modifications,
combinations, sub-combinations and alterations may occur
depending on design requirements and other factors insofar
as they are within the scope of the appended claims or the
equivalents thereof.

For example, although exception log data 1s retrieved first
and log data of operation tasks i1s retrieved after that in the
embodiments described above, the present mvention 1s not
limited thereto. For instance, the order may be reversed, so
that log data of operation tasks 1s retrieved first and exception
log data 1s retrieved after that.

What 1s claimed 1s:

1. Electrical equipment, comprising;:

a flash memory;

an external recording medium 1nserting portion to which a
removable external recording medium 1s inserted;

a macro file storage portion to store a macro file for acquir-
ing log information under control of an operation system
and log information outside control of the operation
system at a time; and

a processor that operates as:

a macro {ile executing portion to execute the macro file
stored 1n the macro file storage portion and record log
information obtained as a result of executing the
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macro file mto the removable external recording
medium 1nserted 1n the external recording medium
inserting portion,

in which the log information outside control of the
operation system 1s exception log information output
as a result of exception handling being performed in a
CPU whereupon exceptional interrupt handling 1s
executed,

the exception log information includes a program
address 1ndicating where exception handling by the
CPU 1s performed and an execution state of the CPU
before an occurrence of the exception handling, and

the flash memory stores the exception log information,
and the macro file executing portion executes the
macro file stored 1n the macro {ile storage portion and
records, 1nto the removable external recording
medium 1nserted 1n the external recording medium
inserting portion, the exception log information
obtained from the flash memory as a result of execut-
ing the macro file.

2. The electrical equipment according to claim 1, wherein
the macro file executing portion reads log information from
the flash memory that can be accessed by the CPU.

3. The electrical equipment according to claim 1, wherein
the macro file executing portion converts a log data preserved
in a binary code into ASCII character string respectively of
two or more operation tasks, and obtains the log information.

4. Electrical equipment, comprising:

a flash memory;

an external recording medium inserting portion to which a
removable external recording medium to store a macro
file for acquiring log information under control of an

operation system and log information outside control of
the operation system at a time 1s inserted; and

a processor that operates as:

a macro file executing portion to execute the macro file
stored 1n the removable external recording medium
and record log information obtained as a result of
executing the macro file into the removable external
recording medium,

in which the log information outside control of the
operation system 1s exception log information output
as a result of exception handling being performed in a
CPU whereupon exceptional interrupt handling 1s
executed,

the exception log information includes a program
address indicating where exception handling by the
CPU 1s performed and an execution state of the CPU
before an occurrence of the exception handling, and

the flash memory stores the exception log information,
and the macro file executing portion executes the
macro file stored 1n the removable external recording
medium and records, into the removable external
recording medium, the exception log information
obtained from the flash memory as a result of execut-
ing the macro file.

5. The electrical equipment according to claim 4, wherein
the macro file executing portion reads log information from
the flash memory that can be accessed by the CPU.

6. The electrical equipment according to claim 4, wherein
the macro file executing portion converts a log data preserved
in a binary code into ASCII character string respectively of
two or more operation tasks, and obtains the log information.
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7. A log output method, comprising:

storing, using a processor, a macro file for acquiring log
information under control of an operation system and
log information outside control of the operation system
at a time; and

executing the macro file stored 1n the storing step and
recording log information obtained as a result of execut-
ing the macro file into a removable external recording
medium,

in which the log information outside control of the opera-
tion system 1s exception log information output as a
result of exception handling being pertormed 1n a CPU
whereupon exceptional mterrupt handling 1s executed,

the exception log information includes a program address
indicating where exception handling by the CPU 1s per-
formed and an execution state of the CPU before an
occurrence of the exception handling, and

the exception log information 1s stored 1n a tlash memory,
and the executing step executes the macro file stored 1n
the storing step and records, into the removable external
recording medium, the exception log information
obtained from the flash memory as a result of executing
the macro file.
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8. A log output method, comprising;:

storing, using a processor, a macro file for acquiring log
information under control of an operation system and
log information outside control of the operation system
at a time 1nto a removable external recording medium;
and

executing the macro file stored in the external recording
medium and recording log information obtained as a
result of executing the macro file mto the external
recording medium,

in which the log information outside control of the opera-
tion system 1s exception log information output as a
result of exception handling being performed 1n a CPU
whereupon exceptional mterrupt handling 1s executed,

the exception log information includes a program address
indicating where exception handling by the CPU 1s per-
formed and an execution state of the CPU before an
occurrence of the exception handling, and

the exception log information 1s stored 1n a flash memory,
and the executing step executes the macro file stored 1n
the external recording medium and records, into the
removable external recording medium, the exception
log information obtained from the flash memory as a
result of executing the macro file.
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